Differentiating between different Plocamium species of marine algae is not a trivial task. However, a literature review reveals that each species of Plocamium has a major and minor metabolite that is unique to a particular Plocamium species being investigated. Knowledge about the chemotaxonomy of these unique major and minor metabolite standards therefore enables the potentially rapid identification of Plocamium species by means of either 1 H NMR or GC-MS analysis of crude Plocamium extracts.
Introduction
In Southern Africa, marine red algae such as species of Plocamium, Laurencia and Portieria are known to contain bioactive natural products. Of these three species, only Plocamium species are currently found in Namibia. Red algae (Rhodophyta) of the genera Plocamium produce a wealth of biologically active linear and cyclic polyhalogenated monoterpenes. In vitro testing of secondary metabolites from South African Plocamium species has demonstrated a range of biological activities including antifeedant effects on reef herbivores, antimicrobial, insecticidal, antitubercular, antiplasmodial, antifouling activity and anticancer activities [1] [2] [3] . With the extensive pharmacological potential of various Plocamium species, it is vital to be able to identify various Plocamium species both accurately and quickly.
Findings
With regards to Namibian Plocamium species (Plocamiaceae, Plocamiales), there are at least seven well known different kinds of Plocamium species found off the Namibian coast; namely P. cartilagineum (Linnaeus) Dixon, P. corallorhiza (Turner) Hooker & Harvey, P. cornutum (Turner) Harvey, P. glomeratum (J. Agardh), P. maxillosum (Poiret) Lamouroux, P. rigidum (Bory de Saint-Vincent) and P. suhrii (Kützing) [4] . To date, the chemistry of P. cartilagineum and P. glomeratum from Southern Africa has not yet been published or identified. However, the chemistry of South African samples of P. corallorhiza, P. cornutum, P. maxillosum, P. rigidum and P. suhrii are published. From the literature, it can be seen that each species of Plocamium has a large number of different halogenated monoterpenes present in the various crude extracts.
To the untrained eye, various Plocamium species can look very similar to each other. At the risk of stating the obvious, this review highlights the fact that it is vital to make sure that one is absolutely sure of the identity of a species, before isolating secondary metabolites from it. This is especially true of a place like Southern Africa where there is an especially high degree of endemic marine algae. In some cases, slight intra-species chemical variation may occur due to geographical and seasonal factors [5] . However, this does not exclude the importance of the fact that major metabolites reflected by each species within the genus of Plocamium in the South African context, are unique to each species, and that these unique but consistent metabolites (which can be valuable taxonomic indicators) can easily be observed by viewing the crude 1 H NMR spectra or the crude GC-MS spectra (provided that both the retention time and MS data of the major compound is already known) of the species in question. Comparison of the 1 H NMR data provided in the literature for the major metabolite standards with that which is observed in the 1 H NMR spectra of the crude Plocamium extract is one means to rapidly identify the Plocamium species being investigated.
The major secondary metabolite unique to each South African Plocamium species is indicated in Table 1 . These compounds are therefore also likely to be present in Namibian Plocamium species. This has been confirmed by investigating the natural product chemistry of Namibian samples of P. suhrii and P. cornutum by means of Nuclear Magnetic Resonance (NMR) [6] [7] .
It is important to note that there is significant overlap of the minor secondary metabolites isolated in each Plocamium species, within the South African context. This is most likely due to common biogenic pathways of origin. For example, within the Plocamium genus the minor metabolite 3,4,6,7-tetrachloro-3,7-dimethyl-1-octene (1) was isolated from both P. corallorhiza and P. Suhrii [2] . However, there are also minor secondary metabolites which appear to be unique to each species of Plocamium. Therefore, using both the unique major and minor metabolites as markers can be a very useful tool for the identification of a particular Plocamium species.
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A literature review of the papers published about Southern African Plocamium species reveals that in each publication, the metabolite that was isolated in significantly greater milligram quantities than the other metabolites (for a particular Plocamium species), was considered the major metabolite (Table 1 ). In addition, minor secondary metabolites that were identified as being unique to each Plocamium species were also considered useful markers for chemotaxonomy ( Plocamium suhrii 6 [2] metabolites only differ in the stereochemistry at position 8. However, compound 11 is a minor metabolite which is unique to P. rigidum and is not seen in P. suhrii.
Conclusion
This chemotaxonomic review of the unique major and minor metabolites found in various Southern African Plocamium species will be a valuable tool for the rapid identification of various Plocamium species; it is anticipated that in the future considering the chemotaxonomy of Plocamium species will be more reliable than physical examination of a Plocamium leaf alone. Plocamium glomeratum Chemical investigations still pending -
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